Aims: To explore functional exercise adherence, coping styles, and illness perception and to examine the relationships between functional exercise adherence and coping styles with illness perception among Chinese breast cancer survivors.
| INTRODUCTION
It is estimated that there are approximately 249,000 new cases of breast cancer each year in China . With an increase in breast cancer incidence and the 5-year survival rate (Chen et al., 2016) , deleterious side effect of the treatment, such as breast cancer-related lymphedema (BCRL), have been receiving attention.
BCRL is a progressive chronic condition afflicting approximately 20% of women undergoing breast cancer treatment (DiSipio, Rye, Newman, & Hayes, 2013) and results in impairment of arm and shoulder function (Chung, Lee, Hwang, & Park, 2013) . It has been proved that structured and supervised upper-extremity functional exercise initiated as early as on the day of the surgery could have positive effects on upper-body functioning (Simonavice, Kim, & Panton, 2017) . Whereas poor adherence to functional exercise is associated with the progression of BCRL to more advanced stages (Vignes, Porcher, Arrault, & Dupuy, 2011) .
Unfortunately, functional exercise adherence among this group is reported as being challenging (Brown, Cheville, Tchou, Harris, & Schmitz, 2014; Markes, Brockow, & Resch, 2006) .
One should also examine how breast cancer survivors cope with their situation. Coping refers to the way an individual engages, both behaviourally and cognitively, to attenuate the impact of a stressor (Lazarus & Folkman, 1984) . Coping is most commonly divided into two patterns: active (or problem-focused) and passive (or emotionfocused). Previous studies have constantly shown that people who respond with acceptance, positive reinterpretation, and problemfocused coping appear to be correlated to better psychological status, better quality of life (QOL), and better illness outcome, whereas a general passive coping style is correlated with worse QOL and illness outcome (Sahar, Thomas, & Clarke, 2016; Tang et al., 2016 ).
| Background
Adherence and coping are multifactorial and are linked to several variables (de Brito et al., 2016) . Exploration of these influencers has important implications for health education. Among all the factors contributing to adherence and coping, particular attention should be paid to illness perception.
Self-regulation theory (SRT) (Leventhal et al., 1997 ) provides a framework for explaining an individual's adjustment to illness. According to SRT, when faced with illness, individuals always construct the illness perception that is used to regulate their coping strategies and adherence to treatment and that illness perception is structured around nine dimensions: identity; timeline acute/chronic; timeline cyclical; consequences; personal control; treatment control; illness coherence; emotional representation and cause (Richardson, Schuz, Sanderson, Scott, & Schuz, 2017; Velez-Velez & Bosch, 2015) .
Different components of illness perception have different effects on adherence (Kucukarslan, 2012; French, Cooper, & Weinman, 2006) . Broadbent, Dorkin, and Stroh (2011) indicated that illness and treatment perceptions are associated with adherence to medication, diet, and exercise in diabetic people, while Iskandarsyah, de Klerk, Suardi, Sadarjeon, and Passchier (2014) found that breast cancer peoples' adherence to treatment was positively correlated with treatment control dimension, that is, people with more confidence in treatment are more likely not to adhere to their treatment.
As for coping patterns, previous studies have proven that identity, consequences and time-line have positive relationships with passive coping strategies and that personal control and treatment control have positive relationships with problem-focused coping strategies, while consequences have a negative relationship with problem-focused coping strategies (Hagger & Orbell, 2003) .
In summary, the relationships between adherence with coping styles and illness perceptions among different kinds of people have been examined in previous studies. However, those studies have been conducted mostly in Western societies. Furthermore, to date, no research has focused on the relationship between breast cancer survivors' coping styles, functional exercise adherence, and illness perception.
Why is this research or review needed?
• Self-regulation Theory stated that peoples' illness perception could be used to regulate their coping and adherence to treatment and this statement has been proved in people with various chronic illnesses.
• There is a lack of research focusing on the relationship between breast cancer survivors' coping styles, functional exercise adherence and illness perception.
What are the key findings?
• Chinese breast cancer survivors perceived this illness as having a short duration and had more control confidence.
• About coping style, our respondents were more prone to adopting resignation style. As for functional exercise adherence, they were most likely to follow the precautions and least likely to actively seek advice..
• Chinese breast cancer survivors' illness perception was an important factor relating to which coping style they chose and how they adhered to functional exercise after surgery.
How should the findings be used to influence policy/practice/research/education?
• Clinical professionals should understand Chinese breast cancer survivors' cognition of the illness and should also implement education program to help survivors develop more accurate representations.
• Further research should be conducted to confirm predictive effects of illness perception on coping and functional exercise adherence.
| THE STUDY

| Aims
The aim of the study was to explore the functional exercise adherence, coping styles, and illness perception among Chinese breast cancer survivors. Additionally, we examined the relationship between functional exercise adherence and coping styles with illness perception.
| Design
The study employed a cross-sectional descriptive correlational design.
| Participants
By convenient sampling, 124 female breast cancer survivors from a cancer center in Guangzhou were recruited. Inclusion criteria were as follows: (a) people had a pathologic diagnosis of breast cancer and completed operation treatment; (b) they were 18 years old or older; (c) they were informed of the illness condition; and (d) they were willing to participate in the study voluntarily. People were excluded if there had been a recurrence of the cancer, if they had severe complications in other organs, or if they had a history of mental illness.
| Data collection
Data were collected from September 2016 to January 2017. People were recruited when they returned to the hospital to undertake their third course of adjuvant chemotherapy. This time point was chosen because it was typically meaningful for peoples' functional exercise (Lee, Mak, Tse, & Chan, 2001) . After obtaining peoples' informed consent, instruments measuring demographic characteristics, illness perception, coping styles, and functional exercise adherence were administered. Clinical data were abstracted from peoples' medical records.
| Instruments
The study tool package included the following:
Demographic and illness-related characteristics list: Based on a literature review and previous research, a set of demographic variables, including age, academic level, marital status, employment, family income, age at first labour, and breastfeeding experience, were obtained via self-report. Furthermore, several illness-related variables, including tumour stage and family history of breast cancer, were collected through retrieval from medical records.
Chinese version of Illness Perception Questionnaire Revised (IPQ-R):
The Illness Perception Question (IPQ) was developed by Weinman, Petrie, Moss-Morris, and Horne (1996) as a quantitative measurement of the SRT components. It was later revised into the IPQ-R by adding more dimensions (Moss- Morris et al., 2002) and then was adapted to study breast cancer by Ma, Zhang, Yan, and Tang (2015) . In the present study, Ma's version of the IPQ-R was selected. Moreover, because of the lack of evidence proving the association between the causal dimension of illness perception and peoples' coping or adherence and to decrease the response burden of the respondents, we did not investigate peoples' causal perception. Therefore, our measurement for illness perception consists of two sections: (a) identity subscale, where respondents are asked to report whether they believe each of a list of 16 commonly experienced core symptoms is specifically related to breast cancer using a yes/no response format; the total of yes-responses is calculated as the identity subscale score (Ma et al., 2015) ; and (b) seven other subscales, which contains 38 items that assess the other dimensions of illness perception (Moss- Morris et al., 2002) . Each item is rated on a five-point Likert scale ranging from one (strongly disagree) to five (strongly agree).
Medical Coping Modest Questionnaire (MCMQ):
The coping style of respondents was measured using the Chinese version of the MCMQ. The original MCMQ was developed for use in medical settings and contains 19 items (Feifel, Strack, & Nacy, 1987 ).
Shen and her colleagues translated the MCMQ into Chinese and added one item to the original questionnaire (Shen & Jiang, 2000) . The Chinese version of the MCMQ consists three subscales: confrontation (eight items), avoidance (seven items) and resignation (five items). Each item scores one-four on a Likerttype scale (Shen & Jiang, 2000) .
Functional Exercise Adherence Scale (FEAS) for Postoperative
Breast Cancer Survivors: To assess respondents' functional exercise adherence, we selected the FEAS, developed by Lu (2008) .
The FEAS consists of 18 items divided into three subscales.
For the subscale of "adherence to physical exercise" (nine items), sample items include "You can exercise the affected limb every day according to the direction of the medical staff" and "You can remember the procedure and skills about the affected limb which were explained by the medical staff." For the subscale of "adherence to actively seeking advice" (four items), sample items include "You can accept the advice of family or friends during the exercise" and "In the process of functional exercises, you can communicate with the medical staff when you have problems." For the subscale of "adherence to following the precautions" (five items), sample items include "You can avoid using the affected limb to move or lift an overweight object" and "You can avoid wearing tight sleeves." Each item is rated on a five-point Likert scale ranging from one (never) to five (always).
| Ethical considerations
Ethics approval was obtained from the hospital research ethics committee (L2015ZSLYEC-003).
| Data analysis
The analyzes were performed using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) version 20.0, with the level of statistical significance set at 0.05. Descriptive statistical analyses were conducted using frequencies to evaluate categorical variables and means and standard deviations to evaluate continuous variables. For each demographic and illness-related characteristics variable, an independent sample t-test or ANOVA was conducted to compare their mean scores on the IPQ-R, MCMQ, and FEAS.
Pearson correlation analysis was used to explore the relationships among illness perceptions, coping styles, and functional exercise adherence. Lastly, where bivariate correlations indicated significant associations, multiple linear regression analyzes were employed to assess the relative importance of these demographic and illnessrelated variables and illness perception in explaining coping style and functional exercise adherence.
| Validity and reliability
The Chinese version of the IPQ-R showed an acceptable to good face and content validity in the previous study (Ma et al., 2015) . In our study, the Cronbach's alpha coefficients for these subscales were as The MCMQ had been widely used in people with chronic diseases, including cancer, with the construct validity being reported as moderate to high (Sahar et al., 2016; Tang et al., 2016) . The Cronbach's alpha coefficients for confrontation, avoidance, and resignation subscales in our study were 0.73, 0.69 and 0.81, respectively.
About the FEAS, validated in the Chinese breast cancer survivors (Lu, 2008) , in the present study the respective Cronbach's alpha coefficients for "adherence to physical exercise," "adherence to actively seeking advice," and "adherence to following the precautions" subscales were 0.75, 0.78 and 0.88, supporting its internal consistency reliability.
| RESULTS
| Characteristics of the participants
Postoperative breast cancer survivors' demographic and illnessrelated characteristics are presented in Table 1 . The majority of participants were older than 40 (69.35%). Only 26.61% of the respondents had a college degree or above. Most respondents were married (95.97%) and 63.71% had a full-time job. Only 6.45% had not given birth to a baby, whereas 86.29% had their first birth at between 20 and 30 years old. Most had the experience of breastfeeding (87.10%). As for tumor stage, 15.32% of the respondents were in stage I, 52.42% in stage II and 32.26% in stage III. Only 6.45% of the respondents had a family history of breast cancer. Table 2 shows the ranges, mean scores and SDs for the IPQ-R, MCMQ and FEAS. Concerning illness perception (IPQ-R), the mean score for the identity dimension was 2.39 (SD 1.60), indicating that of the 16 common symptoms of breast cancer, our participants recognized only 2.39 symptoms on average. As for coping styles (MCMQ), among all the three dimensions, resignation obtained the highest score, indicating that these people prefer to adopt this kind of coping style. With regard to functional exercise adherence (FEAS), the dimension "people' adherence to following the precautions" obtained the highest score, while "adherence to actively seeking advice" obtained the lowest, indicating that among the three dimensions, our respondents were most likely to follow the precautions, while they were least likely to actively seek advice.
| Illness perceptions, coping styles and functional exercise adherence
| Demographic and illness-related characteristics associated with coping styles and functional exercise adherence
The demographic and illness-related characteristics associated to coping and functional exercise adherence are shown in Table 3 .
Avoidance is significantly associated with people who once had given birth to a baby. About the functional exercise adherence, the table shows the difference in the score of total adherence, the score of the subscale of "adherence to physical exercise" and the score of the subscale of "adherence to seeking advice actively" between single/divorced and married people. Compared with people with fulltime job, unemployed people got less score of the subscale of "adherence to seeking advice actively."
| The correlation between illness perception, coping styles, and functional exercise adherence
Pearson correlations among illness perception, coping styles, and functional exercise adherence are shown in Table 4 . Concerning coping styles, there were significant negative correlations between confrontation and treatment control and between confrontation and emotional representation. In addition, significant negative correlations were observed between resignation and timeline acute/chronic and between resignation and timeline cyclical and consequence.
Specifically, people lack personal control were more likely to choose avoidance as their coping style.
As for the functional exercise adherence, significant positive correlations were detected between the total adherence and personal control and between "adherence to seeking advice actively" and personal control. In addition, significant negative correlation was obtained between "adherence to seeking advice actively" and treatment control. Specifically, the more confident a patient is about herself, the more likely she is to follow the precautions. Table 5 shows the results of the multivariable linear regression model for coping styles and functional exercise adherence. About coping style, together two explanatory variables (treatment control and emotional representation) accounted for 18.4% of the variance in confrontation (F = 6.54, p = 0.002), two explanatory variables (personal control and age at first labour) accounted for 18.2% of the variance in avoidance (F = 6.52, p = 0.002) and only one explanatory variable (timeline acute/chronic) accounted for 14.5% of the variance in resignation (F = 7.97, p < 0.001).
| Explanatory variables of coping styles and functional exercise adherence
Concerning functional exercise adherence, together two explanatory variables (personal control and marital status) accounted for 18.0% of the variance in "adherence to physical exercise" (F = 6.32, p = 0.002), only one explanatory variable (personal control) accounted for 16.5% of the variance in total score of adherence (F = 9.58, p = 0.002), while none of the explanatory variables accounted for the variance in "adherence to seeking advice actively" (F = 2.72, p = 0.047). Bivariate analysis explored that only personal control was associated significantly to "adherence to following the precautions," therefore multivariable analysis was not conducted for this dimension.
| DISCUSSION
The present study was conducted in China and illustrates a different social and cultural heritage from previous studies. One of the primary aims of this study was to explore the functional exercise adherence, coping styles, and illness perception among Chinese breast cancer survivors.
The results of this study showed that among the 16 common symptoms of breast cancer, the participants believed that only 2.39 (SD 1.60) symptoms were related to this disease. Previous work by Simon, Waller, Robb, and Wardle (2010) found that inadequate understanding of symptoms may increase the risk of delayed medical (Ma et al., 2015) . Medical Coping Modest Questionnaire (Shen & Jiang, 2000) . As for the other subscales of the IPQ-R, our results were consistent with reports in the literature (Kritpracha, 2004; Shabahang et al., 2011) ; these authors concluded that breast cancer survivors perceived this illness as having a short duration and had more control confidence. Even theoretically, however, this perception must capture our attention. Because if people believe that the illness can be cured through treatment during hospitalization, they may not pay enough attention to preventing its recurrence and this attitude may have dire consequences.
With regard to coping style, compared with the previous Chinese study (Shen & Jiang, 2000) , our respondents were more prone to adopting avoidance and resignation coping styles. It has been indicated that excessive use of an avoidance coping style can easily produce negative emotions and then affected treatment adherence Johansen, 2009). Hence, to prevent negative emotions and treatment non-adherence in the future, interventions should be conducted to improve the coping style of breast cancer survivors.
As for functional exercise adherence, in comparison with Lu's (2008) research, our respondents showed better adherence in all three dimensions of the FEAS. This may be because participants in Lu's study were studied less than 1 year after surgery, while we selected people only 2 months after surgery. It has been shown that with the recovery of upper limb function, functional exercise adherence is reduced (Petito, Nazario, Martinelli, Facina, & De Gutierrez, 2012) . However, the lack of standardized measurement of functional exercise adherence among breast cancer survivors creates difficulties in comparing results among studies.
Another primary aim of this study was to examine the correlation between functional exercise adherence and coping styles with illness perception. Overall results of both bivariate and multivariate analyses suggest that illness perception was an important factor relating to which coping style people chose and how they adhered to functional exercise after surgery.
The findings of Hagger and Orbell (2003) suggest that higher treatment control was associated with a greater opportunity of choosing a confrontation style, but our data revealed the opposite:
the more confidence in the medical treatment the patient had, the less she would choose a confrontation style. These discrepancies may be due to different characteristics of the sample, such as medical diagnosis, household income, or educational level. Additional explanations for these controversial results could be that both coping style and illness perception may vary according to cultural background (Popov, Heruti, Levy, Lulav-Grinwald, & Bar-Sela, 2014; Kayser et al., 2014) . In future studies, greater effort should be made to recruit participants of diverse backgrounds and ethnicities.
Emotional representations were associated with confrontation style in this study as well as in previous studies (Alcalar et al., 2012);
The correlation between illness perception, coping styles and functional exercise adherence that is, the more negative emotions resulting from the illness the patient perceived, the less she would choose a positive coping style, such as confrontation. It has been shown that confrontation can effectively reduce depression symptoms and suicide ideation (Tang et al., 2016; Morris et al., 2017) . Therefore, clinical professionals should understand breast cancer survivors' emotional reaction to the illness and should also take measures to help people develop more positive representations, if appropriate.
The association between personal control and coping style is in line with previous findings by Ji (2009) . As for adherence and personal control, the findings in our study support evidence found by Velez-Velez and Bosch (2015) ; that is, a higher level of personal control was related to better adherence. This result suggests that those who lack the confidence to control their illness by themselves may be most in need of psychosocial interventions to increase their personal control and promote better coping and adherence.
Timeline (acute/chronic) was the only variable related to resignation style. Somewhat surprisingly, the shorter the patient perceived the duration of breast cancer, the more she chose the resignation style. This result appears to counter the findings by Hagger and Orbell (2003) . One possible explanation is that Hagger and Orbell (2003) conducted a meta-analytic review and included people with several illnesses (including diabetes mellitus, chronic fatigue syndrome, asthma, cancer, etc.), while only breast cancer survivors were enrolled in our study. It has been stated that cancer is an incurable disease which lasts until the end of life, with almost no chance of recovery (Popov et al., 2014) ; therefore, perhaps people who agreed to a shorter duration of the illness were more likely to perceive worse consequences caused by the illness.
Our findings also show that some demographic characteristics can explain a portion of the variation in peoples' coping styles and functional exercise adherence. Those who gave birth to a first baby at between 20 and 30 were less likely to choose a negative coping style, such as avoidance, while those who were married showed better adherence to functional exercise. These results are consistent with findings by Hagger and Orbell (2003) , implying that in clinical settings, special attention should be paid to those who are single or divorced, or who are childless, or who gave birth for the first time when they were over 30.
| Limitations
As with any study, there are limitations that must be mentioned.
We only investigated people at their third course of adjuvant chemotherapy, which might influence the representativeness of the sample and generalizability of the result. The dynamic nature of concepts such as illness perception, coping, and adherence must be explored with longitudinal designs that facilitate the evaluation of the impact of time and/or different stages of the illness.
Another issue is that although the results suggest that the relationships between these variables are worthy of further exploration, it is not possible to determine any causal associations between explanatory variables and outcomes in a cross-sectional study. Moreover, the variables modelled appear to explain less than 20% of the variance of the study outcome. Therefore, further research is required to explore which additional factors can determine coping styles and functional exercise adherence among breast cancer survivors.
| CONCLUSION
In summary, our findings show that Chinese breast cancer survivors' illness perceptions, coping styles, and functional exercise adherence are in need of improvement and some dimensions of illness perception may be useful in assisting breast cancer survivors to better adjust to this illness. In addition, this study contributes to the growing literature on the impact of illness perception on coping and functional exercise adherence. Our results imply that interventions that improve illness perceptions, resulting in an increased confrontation coping style and better functional exercise adherence, may lead to better health outcomes and should thus be explored.
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